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Abstract 
In our post-industrial model, the terms information society, knowledge society and network society, sometimes used 
synonymously, represent different degrees of maturity of the same transformation process. The complex network relationships 
that characterise the network society require new leadership models both in the public and in the private sector. This new social 
environment provided by the network society can be more women-friendly than other previous systems, but, are women well-
positioned to lead and weave the network society? In this paper, we address this question by proposing a framework that 
structures the challenges faced when incorporating women into key positions of the network society and shows the role of 
lifelong learning in overcoming those challenges.  
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Information and Communication Technologies (ICTs) and network organisational models are bringing about 
fundamental changes in the labour market,  in the way organisations operate, and in how group relationships form. 
Both ICT and network models are shaping the new social morphology of our societies, in the so-called network 
society (Castells, 1998). Women are a source of talent and diversity to be incorporated into this process of change. 
Their participation on an equal footing in the definition and deployment of the network society, would be beneficial 
to business, institutions and society as a whole. But if they are to seize this opportunity, women need to be in 
positions of creativity, management and leadership in key technology sectors.  
The objective of this paper is to propose a framework to describe some of the ongoing changes and challenges to 
be faced when incorporating women into key positions of the network society. Their participation involves 
supporting their career development through training, mentoring and coaching programmes. One main issue to be 
analysed in this context is the lifelong learning policies that companies should develop to break the glass ceiling in 
the ICT sector. The proposed framework  is based on the results we have obtained from several of our research 
projects, which address these problematic issues both in technical universities and ICT firms. 
The reminder of the paper is organized as follows. First, in Section 2 we analyse some factors that hinder the co-
leadership of women in the definition and deployment of the network society, namely: the gender digital divide, the 
small number of women engineers and the glass ceiling in the ICT sector. However, even if there exist some 
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obstacles, there are new opportunities as well brought along by the new network society context that facilitate the 
equal participation of women. Section 3 refers to such opportunities, as follows: the empowerment facilitated by the 
Internet, the flexibility of the new network models and the need for new leadership styles. In Section 4, we develop 
the indicated framework. Finally, Section 5 presents the conclusions of our research. 
2. Barriers for women to lead the network society 
If we look at the past and the future from a temporal perspective at  the beginning of the 21st century, we can 
appreciate that we live in societies that are in a permanent state of change. In the industrial society women were 
excluded from the production sector, which meant they were also excluded from economic, social and political 
power. The post-industrial society with the mass development of services has had to resort to women for production 
work, but the economic and political predominance of men stands firm and women find themselves in subordinate 
posts. It is time to reflect on how women are being integrated into the knowledge society and the network society.  
ublic life has 
improved. However, it is still far away from the equal opportunities necessary to gain access to high responsibility 
positions
job opportunities offered by ICTs may be of more benefit to men (Brynin, 2006). However, this new context 
provided by the  network society can be made  more women-friendly than other previous systems and constitute a 
valuable tool for them. By knowing the obstacles to be confronted  and identifying the opportunities so they can be 
strengthened, this goal can be achieved. In this section, we  focus on the obstacles, whereas we  present the 
opportunities in Section 3.  
The obstacles to women co-leading the dissemination of the network society are many. Some are of a general 
nature while others are specific to the world of technology. We will now present three that have been chosen for 
their relevance: the gender digital divide, the small number of women engineers, and the glass ceiling in the ICT 
sector. 
2.1. The gender digital divide 
Technological innovations are not equally distributed in organizations. The digital divide represents an important 
social problem accompanying the diffusion of the Internet. Rogers (2001) def the gap that exists between 
individuals advantaged by the Internet and those individuals relatively disadvantaged by the Internet Gender is 
one of the most important variables when it comes to explaining the delays in becoming integrated into the world of 
new technologies, and the use of the Internet in particular. The differences in access between men and women can 
be found in every present-day society, both within the context of advanced economies and developing economies 
). 
In the 27 countries of the European Union (EU-27) the difference in the use of the Internet is significant except in 
the youngest age bracket : 12% (31% men and 19% women) in the 55-74 age range, 6% (61% to 55%) in the 25-54, 
and only two units for those under 25 (79% to 77%) (EC 2010, 2006 data). If we consider computer skills to be an 
approximation to digital literacy or digital fluency, the data 
the age groups, the proportion of women with high levels of computer and navigation skills is smaller than for men. 
What stands out is that among the young (16-24 years) gender differences are maintained: only 30% of women users 
possess a high level of skills compared to 48% of men. There are studies that analyse participation in social 
networks in a very particular way, where women appear to participate more than men. The research undertaken by 
Brian Solis and Google Ad Planner (Briansolis Studies, 2009) points out that 57% of those who use Facebook, the 
largest social network with over 400 million people connected, are women. These data extend to other networks 
such as Twitter, MySpace and Tuenti. 
Regarding  Internet use, both in Spain and the EU as well as in other OECD countries, women and men make a 
similar use of communication tools (e-
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services). The problem lies in the fact that the Internet is a network created by men and reflects their interests. Men 
got there first and created the language and the content (sports, games, pornography, investment, etc) and spend 
many hours surfing, playing and accessing different networks from their homes. Much of this content does not 
interest women, at least not as much as men. It is important to integrate women producers into the Web (  
Moreno-Romero
differentiated virtual environments are promoted to share information, problems and solutions, it is difficult to 
analyse the second generation divide reliably. 
2.2. The small number of women engineers 
Data from the comparative study between sciences and engineering in the EU (2009) reveal that there is a small 
number of women engineers: in the EU-27, 45% of PhD graduates were women in 2006, and in many fields were 
more than 50%, except in sciences, mathematics and computer science (41%), and engineering, manufacturing and 
construction (25%). Moreover, the highest number of women researchers in the business sector is in agriculture and 
medical sciences, while the lowest is in engineering and technology. 
Advanced technological skills constitute a key to active participation in organisations in posts of responsibility. 
There are studies that show that a lack of relevant knowledge is one of the reasons that hinder the promotion of 
women to high managerial posts (Tharenou, 1999).  
To understand why there are few women engineers firstly requires analysing the reasons why young women do 
not choose engineering degrees. Some research carried out at Spanish technical universities, like the Technical 
University of Catalonia (UPC) (Artal, 2007) and the University of the Basque Country (UPV) et al., 
2008), conclude that socially assigned tasks are internalised to such an extent that they sh
personality. In addition, professional aspirations are shaped by masculinised self-realisation aspects with which 
women do not feel identified. This trend is particularly marked in computing and engineering stereotypes.  
The gender differences to be found during university life while earning engineering degrees may also influence 
the lack of women engineers. A study on gender discrimination by the Massachussets Institute of Technology 
(Ceyer et al., 1999) shows that women faculty wondered why they had taken so long to become aware of the 
inequalities in that ins
penetrating and to a large extent originated in the unconscious ways of thinking that have been equally socialised in 
all men and women. The data from the EU (2009) report confirm the difficulties confronted by women in science 
and engineering degrees, with 31% of students being women (compared to 55% in the university as a whole), with 
33% of women academics achieving a grade C (vs. 44%) and 22% a grade B (vs. 36%) and 11% a grade A (vs. 
18%).  
Professor - eam have conducted research in recent years into the reasons that lead young men 
and women to choose their courses. Even though boys and girls have some ideas as to their future jobs throughout 
secondary education, it is in the last years, between 16 and 18, when they make a decision. The first results of this 
research line course 
degrees are chosen mainly 
 higher incidence of  values  typically  associated with the social 
dimension. (In the study samples), women are more motivated to follow the social norms of course selection, are 
less forgiving of  failure and identify more with communal traits. They are also more group-oriented, and helping 
others is more important for them. However, they fall below their male companions in values associated with the 
personal dimension, in self-esteem, agent traits, and the value given to earning money. The chosen "feminine" or 
"masculine" degree  type is important as a differentiator of the value system, of motivation, of personality traits and 
their attribution style. A study conducted ten years later,  , 2007) again analyses the motivating 
factors for choosing a degree in a context where boys and girls have grown up using technology on a day-to-day 
basis and in better conditions of equality. The purpose of this research, based on qualitative and three correlational 
studies and one experimental study, is reflected in the followi The distribution of girls and boys among 
upper secondary study courses shows marked differences, more so if it is borne in mind that we are dealing with a 
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generation educated according to values of equality, and that the coeducational experience cannot have led them to 
think that there are differences of aptitude between one and another. Girls are a majority in the Humanities 
specialisation and a minority in Technology. This rejection of technology by girls is a very generalised constant in 
all countries. The basic aim of our research is to study the ability of the different psychosocial variables to explain 
 The results show that in the choice of 
specialisation (Humanities and Social Sciences, Natural and Health Sciences and Technology) done in the upper 
secondary school cycle, the technology profile is the one  most differentiated from other choices and which 
preserves characteristics that are more associated with masculinity, regarding both the perceptions and evaluation of 
persons of either  sex. Also, it is observed that girls choosing the  technology tract  are considered less feminine than 
the rest, while the boys making the same choice are seen to be more masculine than the rest. Moreover, the results 
on  the use of ICT  show a deficit in girls compared to boys in the attitudes towards computers and computer 
science.  
It is worth highlighting the following from the final reflections and recommendations in the study, :  
implicit associations is a bad sign as this kind of attitude is characterised by its deep roots, by the difficulty to 
 
2.3. The glass ceiling in the ICT sector 
Women have substantially improved their positions in the labour market. However, in top management positions 
the percentage of women is still low. Data  from a EU report (2010) allows for a gender view of the situation. . 
Although job growth among scientists and engineers is on the rise (6.2% vs. 3.7% for men (2002-2007)), the global 
data for the ICT sector show a low participation of women. represent 25% of the total number of people employed 
in the high-tech Knowledge Intensive Services (KIS) and only 2.4% of those (160,000) were women. In the high-
technology manufacturing sector, the situation was worse, with women accounting for only 1.1 % of those 
employed (or  around 18,000). Looking at the business sector globally, there are only 13 women on the boards of the 
500 top companies listed by Fortune. Interestingly, only one might be considered to be working in a technical field. 
In the EU-27 companies as a whole, 22% of the board members are women. 
The current situation in Europe reveals trends that can be generalised worldwide even if the cultural components 
(Xian 
& Woodhams, 2008). 
 A . (2004) show that even if women engineers have achieved important successes in 
the technology career field over recent years, they are still the object of marginalisation by companies and 
institutions where they develop themselves professionally. In the first stage of their professional career, female 
students have more difficulty in finding a job while the majority would reject most-demanding positions in favour of 
other facets of their life. Most women experience maternity as a problem in relation to their professional careers. A  
similar study conducted at the UPM confirms these trends regarding the job situation of female Industrial 
Engineering graduates from the Polytechnic  University of Madrid (UPM) between 1997 and 2006 (Carrasco-
Gallego et al., 2007).  
3. Opportunities for women to lead the network society 
Alongside the challenges presented in Section 2, opportunities are arising for women in the network society. 
Three key  opportunities are highlighted next : the empowerment facilitated by Internet, the improvement in the 
options for balancing professional and private life, and the need for new leadership styles. 
3.1. The empowerment facilitated by Internet 
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Internet is an enormously powerful tool for women. It  enables the dissemination and gathering of information 
not available in mainstream media and, in addition, helps to create opportunities for connecting and sharing 
experiences with other women living and working thousands of miles away. The information society is enabling the 
  Moreno-Romero, 2008), either for professional purposes or within the 
private sphere. In the words of Castells (2004) 
   to be culturally independent 
because they can organise themselves in the Internet, create their own spaces and weave their interests beyond 
com
from their isolation within the family and their perception of who they are is changed because they feel 
strengthened by sharing their experiences with o  
3.2. Work-life balance in the network society 
In addition, the Internet has resulted to be a precious tool for women playing a leading role in the professional 
sphere. The flexibility of network models is the best ally for balancing professional and private life. Work and the 
family are the dominant life-domains for most working adults in contemporary society. Until just a decades ago, 
work and personal organisation models followed clear, stable patterns. Nowadays, we have to face up to profound, 
continuous changes that force us to move without any reference models. Innovation is required for work models, for 
 those persons and activities that deserve it. An 
indispensable ally in this art of work-life balance is the flexibility to organise time and to choose locations, which is 
made possible thanks to ICTs and their implementation in organisations and among the independent professional 
network models (  & Moreno-Romero, 2008). Work-life balance has its advantages for organisations since it 
is an important motivating factor for knowledge workers (Kauffman, 2010).  
3.3. The need for new leadership styles 
Perhaps  the greatest opportunity to bring the agenda of women co-leading the network society to the fore lies in 
the fact that, precisely because the changes brought about by the network society, the challenges of managing 
complex people-centred environments requi  
Psychosocial literature has mainly considered three kinds of leadership: autocratic compared to democratic, task-
oriented compared to relationship-oriented and transformational compared to transactional. Good leadership is 
conditioned by many factors but is typically identified with a democratic style that is both task- and relationship-
oriented and more transformational than transactional (Cuadrado et al., 2006). These authors suggest there are no 
major differences in leadership styles between women and men because gender stereotypes act as a filter to prevent 
many women from setting out on an executive career and to ensure that others do so by adapting to the masculine 
stereotype of the ideal leader. They conclude that women leaders generally have a more democratic executive style, 
are more transformational and more committed to contingent reward behaviour.   
The benefits for business become more and more clear. Research in Europe and the United States shows that 
companies with three or more high level women executives have better organisational and financial results. No clear 
causal relationship is demonstrated, but these data encourage an understanding of the diversity of management 
teams as a competitive edge, a measure of abilities, leadership, external orientation, accountability, motivation, 
coordination and control, management and working environment and values (Desvaux & Devillard, 2008). Figures 
proving that diversity is an asset for companies help consolidate the position of women in the highest posts, 
although these results cannot be extrapolated to other contexts as research into the diversity of top management does 
not provide conclusive results (Nielsen, 2009). Moreover, the geographical, political and social context in which an 
organisation operates has a large impact on equality and diversity policy management (Metcalfe & Woodhams, 
2008). 
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4. Longlife learning strategy for women to become leaders of the network society 
Our research group has worked over a period of 10 years on projects on women engineers and women in the ICT 
sector, from the School of Mechanical Engineering (ETSII) at the Technical University of Madrid (UPM), adopting 
a multidisciplinary approach. As an integrated result of all those research projects undertaken by the group 
(Carrasco-Gallego et al., 2007; -Romero, 2008; Moreno- Riveira et al., 
), we propose an analytical framework that serves a dual purpose. First, the framework can 
be used to explain the ongoing challenges for women to participate from the positions of responsibility that 
correspond to them in the dissemination of the network society. Second, the framework is also useful to make 
proposals that address those challenges, such as the development of ad-hoc lifelong learning strategies specifically 
designed to address these issues. 
The framework is depicted in Figure 1. It is centred on three levels of intervention: basic education, university 
education and working life, the three considered in the context of network society. For each of the three spheres of 
lenge has been chosen that is considered 
particularly relevant to the Spanish context. Although our results are circumscribed to Spain, they could be 
extrapolated to other geographic contexts.  
 
e leadership of the network society. 
 
For each of the three framework levels proposed, we will now set out an explanation of the chosen strategic axis 
and its relationship with longlife learning strategies.  
4.1. Choosing university courses 
The first strategic axis included in the framework is that of the criteria followed by young women in the final 
years of upper secondary education for choosing a university degree course. This period of one or two years at the 
most, is a transition from adolescence to young adulthood. At this stage, when the group and friends are the main 
focus of attention and interest, young people are involved in a decision-making process concerning their future 
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professional life. However, they rarely make a detailed analysis of how the chosen profession will align with their 
own abilities and expectations, as they are usually lacking in information and personal criteria. 
In - ez (1995, 2007) it is shown that the specific stereotypes associated with each specialisation and 
subject in the upper tract of secondary education end up moulding their final choice. On the one hand, students tend 
to undervalue the subjects that comprise the Arts (Humanities and Social Sciences), regarding the intellectual 
capacity required as well as the job possibilities they open up. On the other hand, differences in attitudes and 
motivation are revealed as a consequence of socialisation. It would appear that boys are more inclined towards 
certain areas while girls are more inclined towards others.  
Training in technology is a pillar of the network society. The insufficient guidance for young women to become 
proficient in ICT and in the choice of engineering courses is a difficult burden to compensate with corrective actions 
in later stages. Women need to enrol  in engineering courses if they are to participate on an equal footing in the 
design of the network society. It is necessary to possess a sufficient level of technological knowledge in order to 
manage a world that is deeply marked by technology. The proposed lines of action for addressing this challenge 
during the secondary  education stage are to continue progressing to change stereotypes and towards equality in the 
use of ICT at every age. But besides those policies, which are generally applied in Europe and in other geographical 
areas, we can also identify rapid levers that intervene directly in the choice of career, based on the current 
characteristics of young women. For example, a reinforcement in the message that technology is useful for solving 
important problems of humankind, like environmental unsustainability, or for caring for people, could lead to better 
approach the motivating factors for young women when choosing a degree course.  
4.2. Women in engineering schools  
Women who enrol in Engineering Schools are a key group in the development of a network society co-led by 
women. During their university years they develop skills and attitudes that will condition their career development. 
However, university life in engineering schools is not only beset by gender barriers placed by society as a whole, but 
some are actually reinforced. It is therefore important to understand what happens during the university stage and 
the way women are recruited into engineering and how they experience this training period before becoming 
integrated into the labour market.  
Research  at ETSII-UPM shows a set of factors that 
compared to their previous academic record ( ). Those studies based on 
statistical analysis of academic results, on survey research and on qualitative discussion groups with both women 
and men engineering students, indicate that there are clear gender differences in students
difficulties and styles when undertaking engineering courses. However, those gender differences go unidentified and 
unrecognised by students: women students have no perception of being in minority and having gender barriers in 
engineering schools. Therefore, our current research lines are focusing on exploring to what extent a masculinised 
environment in the faculty, in the student community and in outstanding examples of successful engineers 
constitutes a set of barriers that affect women students  
As part of the agenda for women to take an active part in defining the network society, we consider especially 
important to understand the underlying values behind the training of men and women engineers in order to align 
them with the skills they will need in their professional and private life. Firstly, in their university years, women 
need to feel recognised and promoted in the same way as men, which is something that may not be happening. 
Secondly, training is required in network skills that promote female leadership styles rather than the more traditional 
values of the industrial society, which may well be more dominant in engineering schools. Finally, curriculum 
design in engineering schools needs to include cross-cutting professional skills for both men and women in the new 
networked environments, such as ICT mastery or complexity management.  
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4.3. Leadership positions in the ICT sector 
Parity between men and women in decision-making positions is far from a reality, as  consistently found among 
top business executives, in governments and in civil society. The ICT sector is no exception. So, the third strategic 
axis needs to be aimed at breaking that glass ceiling in the ICT sector or by taking another parallel route to help 
women navigate through the labyrinth of leadership and overcome the many obstacles in their path (Eagly & Carli, 
2007). These women , enduring prejudices that become 
leadership because the style of a leader (assertive communication, self- does not appear to fit in with 
expected  feminine style. All this leads to a search for an individual style that combines qualities held in common 
and representational qualities (more masculine) while the demands of family life result in a lack of investment in 
social capital, networking and professional social actions. The ICT sector generally has the right conditions for 
pioneering inno
 
especially by removing the invisible barriers that set boundaries. Desvaux & Devillard (2008) refer to four key 
issues: (i) not to seek high potential professionals in the 28 to 35 age range as this is a critical period for women to 
have children (in contrast they can be available between 35 and 42); (ii) to train executives in diversity management 
by helping them to identify the prevailing prejudices; (iii) to provide high potential women with mentors and, above 
all, (iv) to make the policies for balancing professional and private life a reality. Eagly and Carli (2007), , much in 
line with the aforementioned guidelines, suggest changing the culture of extended timetables, reducing the 
subjectivity of performance evaluation systems, guaranteeing a minimum number of women in executive positions 
or improving flexibility to be able to deal with family commitments. 
Lifelong learning is called to play a very important role in ensuring adequate technological skills to women 
professionals that are currently in the position to lead the network society. Up to the advent of the digital natives, 
digital literacy has been typically ensured through self-learning and a personal interest on technology, and in this 
aspect women (in general) have lagged behind. However, firms are increasingly convinced of the business case 
regarding women co-leadership in the network society, and this  calls for developing strategic lifelong learning plans 
that provide high potential women with the technological skills needed to address the challenge of advancing and 
shaping  the network society. Those plans should also include  training on activities such as mentoring and coaching.  
5. Conclusions 
The highly competitive environment in which men and women executives go about their work requires diversity, 
collaboration and dialogue among the parties involved. In the everyday life  of multinational global executives new 
issues are getting momentum, such as Corporate Social Responsibility strategies based on opening new channels of 
communication with non-traditional stakeholders, or the effervescence of Web 2.0 with new ways of generating 
shared value. All these are different facets of a single underlying value: collaboration among a complex network of 
actors which show a wide range of inherent diversity. Women leadership in this network context is more needed 
than ever.  
Setting an agenda for women to be co-leaders of the network society, on an equal footing with men, is not easy. 
The series of subjects presented in this paper are considered key for this to be achieved. They are related to the 
presence of women in technological contexts where decisions are being made on ICT products and services, Internet 
governance, new rules for using social networks and other capital issues. In this context, as shown in the paper, we 
start out from a more deeply-rooted disadvantaged position than other gender-related inequalities that endure in 
society. The struggle against the digital gender divide so that women can participate on an equal footing as 
consumers, workers or citizens is of great importance. In parallel, opting for a set of measures to exert a rapid lever 
to activate changes may lead to more women engineers being in a position to lead ICT sector organisations. 
Moreover, the role of lifelong learning to allow women to play this leadership role is critical .  
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